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Description 

FIELD OF THE INVENTION 

s [0001] The invention relates to liquid laundry detergent compositions which contain glucose/glucose oxidase as a 
system for generation of hydrogen peroxide when the composition is diluted for use. Premature generation of hydrogen 
peroxide during storage is prevented by inclusion of Cu 2+ or Ag + ions in the composition. The compositions also contain 
an oxidation catalyst to facilitate bleaching by the hydrogen peroxide. 

10 BACKGROUND 

[0002] The use of glucose/glucose oxidase in detergent compositions as a system for generation of hydrogen per- 
oxide during use is disclosed in PCT Patent Application WO 91/05839, published May 2, 1991. The said compositions 
also contain a peroxidase enzyme which catalyzes the bleaching action of the hydrogen peroxide on dyes leached 

is into the wash solution from colored fabrics, thereby preventing dye transfer among fabrics in the wash solution. 

[0003] Nakamura et al., J. Biochem., 64:4, 439-47 (1968) discloses that the glucose/glucose oxidase reaction in 
aqueous media in the presence of oxygen to produce hydrogen peroxide is markedly inhibited by the presence of Cu 2 *, 
Ho 2 * or Ag + ions and that this inhibitory effect can be completely reversed by further dilution of the system with water. 
However, there appears to be no previous reported work indicating whether this effect can be observed in the presence 

20 of detergent ingredients (i.e., anionic surfactants, builders, chelants, etc.) which can be expected to compete with the 
glucose oxidase enzyme for binding of Cu 2+ . 

DETAILED DESCRIPTION OF THE INVENTION 

25 [0004] In aqueous solutions, in the presence of oxygen, glucose plus glucose oxidase generates low levels of hy- 
drogen peroxide. As the hydrogen peroxide is used up by reaction with other materials (e.g. , in the bleaching of materials 
present in a clothes laundering solution) more hydrogen peroxide is generated from the glucose/glucose oxidase/ 
oxygen reaction. This system is particularly useful to generate controlled levels of hydrogen peroxide for use with a 
bleaching catalyst (e.g., iron porphin) in the catalyzed bleaching of dyes leached from fabrics in a laundry solution, to 

30 prevent dye transfer among the fabrics. 

[0005] In accordance with the present invention, it has been found that when concentrated liquid detergent compo- 
sitions are formulated to contain glucose and glucose oxidase, the molecular oxygen present in the composition inter- 
acts with the glucose/glucose oxidase to produce hydrogen peroxide during storage of the composition. The exposure 
of glucose oxidase to hydrogen peroxide during prolonged storage inactivates the glucose oxidase, thereby rendering 

35 the glucose/glucose oxidase system ineffective for sustained generation of additional hydrogen peroxide when the 
composition is subsequently diluted and used in the laundering of fabrics. In the practice of the present invention this 
premature generation of hydrogen peroxide during storage of the composition is prevented by including in the compo- 
sition an amount of certain metal ions which is sufficient to inhibit the production of hydrogen peroxide in the compo- 
sition, but which upon dilution of the composition, does not inhibit hydrogen peroxide production. Importantly, it was 

40 found that this inhibitor effect was not prevented in the presence of high levels of detergent ingredients which tend to 
complex said metal ions. 

[0006] All percentages and ratios herein are by weight unless specified otherwise. 

[0007] The compositions of the present invention are liquid detergent compositions which comprise: 

45 a. from about 1% to about 60% of a detergent surfactant, 

B. from about 0. 1 % to about 20% glucose, 

C. from about 5U to about 5000U glucose oxidase per gram of the composition, 

D. a water soluble source of a metal ion selected from the group consisting of Cu 2 * and Ag + , or mixtures of said 
sources, in an amount sufficient to inhibit the production of hydrogen peroxide in the composition, but which, upon 

so dilution of the composition for use, does not inhibit hydrogen peroxide production; and to provide, in the compo- 

sition, from about 0. 1 to about 100 ppm of Ag+ ions and/or about 20 to about 200 ppm of Cu 2 * ions; 

E. an effective amount of a catalyst for hydrogen peroxide bleaching, and 

F. at least about 5% water. 

55 Detergent Surfactant 

[0008] The compositions of the present invention comprise from about 1% to about 60% of a detergent surfactant. 
The surfactant can be selected from anionics, nonionics, zwitterionics, amphoterics, cationics, and mixtures thereof. 
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Typically, liquid detergent compositions for laundry use contain from about 5 to 30%, most preferably from about 10 
to 25%, by weight of surfactant and the surfactant is typically selected from the group consisting of anionics, nonionics, 
and mixtures thereof. 

[0009] Water-soluble salts of the higher fatty acids, i.e., "soaps," are useful anionic surfactants in the compositions 

5 herein. This includes alkali metal soaps such as the sodium, potassium, ammonium, and alkylolammonium salts of 
higher fatty acids containing from about 8 to about 24 carbon atoms, and preferably from about 1 2 to about 18 carbon 
atoms. Soaps can be made by direct saponification of fats and oils or by the neutralization of free fatty acids. Particularly 
useful are the sodium and potassium salts of the mixtures of fatty acids derived from coconut oil and tallow, i.e., sodium 
or potassium tallow and coconut soap. 

10 [0010] Useful anionic surfactants also include the water-soluble salts, preferably the alkali metal, ammonium and 
alkylolammonium salts, of organic sulfuric reaction products having in their molecular structure analkyl group containing 
from about 10 to about 20 carbon atoms and a sulfonic acid or sulfuric acid ester group. (Included in the term "alkyl" 
is the alkyl portion of acyl groups.) Examples of this group of synthetic surfactants are the sodium and potassium alkyl 
sulfates, especially those obtained by sulfating the higher alcohols (C 12 -C 1Q carbon atoms) such as those produced 

is by reducing the glycerides to tallow or coconut oil; and the sodium and potassium alkylbenzene sulfonates in which 
the alkyl group contains from about 10 to about 16 carbon atoms, in straight chain or branched chain configuration, i. 
e., see U.S. Patents 2,220,099 and 2,477,383. Especially valuable are linear straight chain alkylbenzene sulfonates 
in which the average number of carbon atoms in the alkyl group is from about 11 to 14, abbreviated C v . u LAS. 
[0011] Other anionic surfactants herein are the sodium alkyl glyceryl ether sulfonates, especially those ethers of 

20 higher alcohols derived from tallow and coconut oil; sodium coconut oil fatty acid monoglyceride sulfonates and sulfates; 
sodium or potassium salts of alkyl phenol ethylene oxide ether sulfates containing from about 1 to about 10 units of 
ethylene oxide per molecule and wherein the alkyl groups contain from about 8 to about 12 carbon atoms; and sodium 
or potassium salts of alkyl ethylene oxide ether sulfates containing about 1 to about 10 units of ethylene oxide per 
molecule and wherein the alkyl group contains from about 10 to about 20 carbon atoms. 

25 [001 2] Other useful anionic surfactants herein include the water-soluble salts of esters of alpha-sulfonated fatty acids 
containing from about 6 to 20 carbon atoms in the fatty acid group and from about 1 to 10 carbon atoms in the ester 
group; water-soluble salts of 2-acyloxyalkane-1 -sulfonic acids containing from about 2 to 9 carbon atoms in the acyl 
group and from about 9 to about 23 carbon atoms in the alkane moiety; water-soluble salts of olefin and paraffin 
sulfonates containing from about 12 to 20 carbon atoms; and beta-alkyloxy alkane sulfonates containing from about 1 

30 to 3 carbon atoms in the alkyl group and from about 8 to 20 carbon atoms in the alkane moiety. 

[001 3] Water-soluble nonionic surfactants are also useful in the instant compositions. Such nonionic materials include 
compounds produced by the condensation of alkylene oxide groups (hydrophilic in nature) with an organic hydrophobic 
compound, which may be aliphatic or alkyl aromatic in nature. The length of the polyoxyalkylene group which is con- 
densed with any particular hydrophobic group can be readily adjusted to yield a water-soluble compound having the 

35 desired degree of balance between hydrophilic and hydrophobic elements. 

[0014] Suitable nonionic surfactants include the polyethylene oxide condensates of alkyl phenols, e.g., the conden- 
sation products of alkyl phenols having an alkyl group containing from about 6 to 15 carbon atoms, in either a straight 
chain or branched chain configuration, with from about 3 to 80 moles of ethylene oxide per mole of alkyl phenol. 
[0015] Included are the water-soluble and water-dispersible condensation products of aliphatic alcohols containing 

40 from 8 to 22 carbon atoms, in either straight chain or branched configuration, with from 3 to 1 2 moles of ethylene oxide 
per mole of alcohol. 

[0016] Other types of nonionic surfactants useful herein are polyhydroxy fatty acid amides of the formula 

. Q-Rl 
R-C-N-Z 

wherein R is C 9 -C 17 alkyl or alkenyl, is methyl and Z is glycityl derived from a reduced sugar or alkoxylated derivative 
50 thereof. Examples are N-Methyl N-1-deoxyglucityl cocoamide and N-Methyl N-1 -deoxyglucityl oteamide. Processes 
for making polyhydroxy fatty acid amides are known, e.g., see U.S. Pat. 2,965,576, Wilson, issued December 20, 1 960 
and U.S. Pat. 2,703,798, Schwartz, issued March 8, 1955. 

[001 7] Semi-polar nonionic surfactants include water-soluble amine oxides containing one alkyl moiety of from about 
10 to 18 carbon atoms and two moieties selected from the group of alkyl and hydroxyalkyl moieties of from about 1 to 
55 about 3 carbon atoms; water-soluble phosphine oxides containing one alkyl moiety of about 10 to 18 carbon atoms 
and two moieties selected from the group consisting of alkyl groups and hydroxyalkyl groups containing from about 1 
to 3 carbon atoms; and water-soluble sulfoxides containing one alkyl moiety of from about 10 to 18 carbon atoms and 
a moiety selected from the group consisting of alkyl and hydroxyalkyl moieties of from about 1 to 3 carbon atoms. 
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[0018] Preferred nonionic surfactants are of the formula R 1 (OC 2 H 4 ) n OH, wherein R 1 is a C 10 -C l6 alkyl group or a 
C 8 -C 12 alkyl phenyl group, and n is from 3 to about 80. 

[0019] Particularly preferred are condensation products of 2 -C 15 alcohols with from about 5 to about 20 moles of 
ethylene oxide per mole of alcohol, e.g., C 12 -C 13 alcohol condensed with about 6.5 moles of ethylene oxide per mole 
5 of alcohol. 

[0020] Amphoteric surfactants include derivatives of aliphatic or aliphatic derivatives of heterocyclic secondary and 
tertiary amines in which the aliphatic moiety can be straight chain or branched and wherein one of the aliphatic sub- 
stituents contains from about 8 to 18 carbon atoms and at least one aliphatic substituent contains an anionic water- 
solubilizing group. 

10 [0021] Zwitterionic surfactants include derivatives of aliphatic, quaternary, ammonium, phosphonium, and sulfonium 
compounds in which one of the aliphatic substituents contains from about 8 to 18 carbon atoms. See U.S. Pat. 
3,929,678, Laughlin et al., issued December 30, 1975. 

[0022] Cationic surfactants can also be included in the present detergent compositions. Cationic surfactants comprise 
a wide variety of compounds characterized by one or more organic hydrophobic groups in the cation and generally by 

15 a quaternary nitrogen associated with an acid radical. Pentavalent nitrogen ring compounds are also considered qua- 
ternary nitrogen compounds. Halides, methyl sulfate and hydroxide are suitable balancing anions for such compounds. 
Tertiary amines can have characteristics similar to cationic surfactants at washing solution pH values less than about 
8.5. A more complete disclosure of these and other cationic surfactants useful herein can be found in U.S. Patent 
4,228,044, Cambre, issued October 14, 1980. 

20 [0023] Cationic surfactants are often used in detergent compositions to provide fabric softening and/or antistatic 
benefits. Antistatic agents which provide some softening benefit and which are preferred herein are the quaternary 
ammonium salts described in U.S. Patent 3,936,537, Baskerville, Jr., et al., issued February 3, 1976. 
[0024] Useful cationic surfactants also include those described in U.S. Patent 4,222,905, Cockrell, issued September 
16, 1980, and in U.S. Patent 4,239,659, Murphy, issued December 16, 1980. 

25 [0025] Further disclosures of surfactants are set forth in U.S. Pat. 3,644,961 , Norris, issued May 23, 1 972; U.S. Pat, 
3,929,678, Laughlin et al., issued December 30, 1975; and U.S. 4,379,080, Murphy, issued April 5, 1983. 

Glucose and Glucose Oxidase 

30 [0026] The compositions herein contain glucose and glucose oxidase enzyme. As is well known, when these two 
materials are present together in an aqueous system which contains molecular oxygen, the glucose oxidase catalyzes 
the oxidation of glucose to gluconic acid, with the formation of hydrogen peroxide. 

[0027] The amount of glucose in the compositions herein will be in the range of from about 0.1% to about 20% 
(preferably from about 1% to 10%) of the composition, and the glucose oxidase will be from about 5U to about 5000U 
35 (preferably 25 to 500U) per gram of the composition. The symbol "U" stands for activity units of the enzyme. By standard 
definition one activity unit of glucose oxidase will oxidize 1 .0 u. mole of p-D-glucose to D-gluconic acid and hydrogen 
peroxide per minute at pH 5.1 at 35°C. 

Glucose/Glucose Oxidase Reaction Inhibitor 

40 

[0028] As a practical matter it is not possible to prepare liquid detergent compositions containing glucose and glucose 
oxidase which are free of molecular oxygen. Molecular oxygen is inherently present in the water and may also be 
present in other ingredients used to formulate the composition. Typically, there will be at least about 0.1 ppm molecular 
oxygen in the compositions. Consequently, the glucose/glucose oxidase/oxygen reaction to generate hydrogen per- 

45 oxide will occur during storage of the composition, and this extended exposure of glucose oxidase to hydrogen peroxide 
eventually leads to inactivation of the glucose oxidase. In accordance with the present invention, certain metal ions 
which inhibit the reaction, i.e., Cu 2+ or Ag + are incorporated into the composition in amounts which inhibit the formation 
of hydrogen peroxide in the composition, but which are ineffective to inhibit the reaction of the glucose/glucose oxidase/ 
oxygen when the composition is diluted for use. The reaction-inhibiting ions can be used singly or in combination in 

50 the compositions herein. Suitable sources of such ions are their water-soluble salts, e.g., cupric sulfate, cupric nitrate, 
cupric chloride, cupric acetate, silver acetate, silver nitrate, and silver fluoride. The preferred ion is Cu 2 *. The concen- 
tration of reaction-inhibiting ion in the compositions herein should be from about 20 to about 200 ppm (preferably 
50-100 ppm) when the catalyst is Cu 2+ and from about 0.1 to 100 ppm (preferably 0.5 to 5 ppm) catalyst is Ag+. Ag+ 
and Cu 2+ can be used in combination with each other. 

55 

Bleaching Catalyst 

[0029] The compositions herein contain a bleaching catalyst which is capable of catalyzing the bleaching activity of 
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hydrogen peroxide in aqueous media. Examples of such catalysts are peroxidases (e.g., horseradish peroxidase and 
coprinus peroxidase), metallo porphins and their water-soluble and water-dispersible derivatives, metallo porphyrins 
and their water-soluble and water-dispersible derivatives, metal lophthalocyanines and haemin chloride. Such catalysts 
are described in U.S. Pat. 4,077,768 Johnston et al., issued March 7, 1978. 
s [0030] The metallo porphin structure may be visualized as indicated in Formula I below In Formula I the atom posi- 
tions of the porphin structure are numbered conventionally and the double bonds are put in conventionally. In the other 
numbered formulas (ll-l V), the double bonds have been omitted in the drawing of the structure, but are actually present 
as in I. 



75 



20 




[0031] Preferred metallo porphin structures are those substituted at one or more of the 5, 10, 15 and 20 carbon 
positions of Formula I (meso positions), with a phenyl or pyridyl substituent selected from the group consisting of 

25 

{B) n -(A)„ 

H) and 0 HB)n " {A)m 

30 

wherein n and m may be 0 or 1 ; A may be sulfate, sulfonate, phosphate or carboxylate groups; and B is O v O^ 0 alkyl, 
polyethoxy alkyl or hydroxy alkyl. 

[0032] Preferred molecules are those in which the substituents on the phenyl or pyridyl groups are selected from the 
35 group consisting of 

-CH 3 , -C 2 H 5 , -CH 2 CH 2 CH 2 S0 3 -, -CH 2 -, and -CH 2 CH(OH)CH 2 S0 3 -, -SO a - 

[0033] A particularly preferred metallo porphin is one in which the molecule is substituted at the 5, 10, 15, and 20 
carbon positions with the substituent 

40 



45 




[0034] This preferred compound is known as metallo tetrasulfonated tetraphenylporphin. The symbol X 1 is (-CY-) 
wherein each Y, independently, is hydrogen, chlorine, bromine or meso substituted alkyl, cycloalkyl, aralkyl, aryl, alkaryl 
so or heteroaryl. M is hydrogen or a neutralizing metal ion, preferably sodium. 

[0035] The symbol X 2 of Formula I represents an anion, preferably OH* or CI*. The compound of Formula I may be 
substituted at one or more of the remaining carbon positions with C r C 10 alkyl, hydroxyalkyl or oxyalkyl groups. 
[0036] Porphin derivatives also include chlorophyls, chlorines, i.e., isobacterio chlorines and bacteriochlorines. 
[0037] Metallo porphyrin and water-soluble or water-dispersible derivatives thereof have a structure given in Formula 

55 || 
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70 




(II) 



is where The symbol Xj can be alkyl, alkylcarboxy, alkylhydroxyl, vinyl, alkenyl, alkylsulfate, alkylsulfonate, sulfate, sul- 
fonate. 

[0038] The symbol X 2 of Formula li represents an anion, preferably OH - or CI". 

[0039] Metallo phthalocyanine and derivatives have the structure indicated in Formula Id, wherein the atom positions 
of the phthalocyanine structure are numbered conventionally. 

20 



25 



30 




(HI) 



35 [0040] Preferred phthalocyanine derivatives are sulfonated metallo phthalocyanines, e.g., the trisulfonate and tet- 
rasulfonate. 

[0041] Haemin chloride has the structure given in Formula IV Suitable derivatives include compounds wherein the 
propionic acid groups are ethoxylated. 



40 



45 



50 



CH3 




CH— CH 2 



C0 3 H 



(IV) 



55 [0042] In the above described metallo compounds, the iron can be substituted by Mn, Co, Rh, Cr, Ru, Mo or other 
transition metals. 

[0043] The anionic groups in any of the above structures preferably contain cations selected from the group consisting 
of sodium and potassium cations or other non-interfering cations which leave the structures water-soluble. 
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[0044] A number of considerations are significant in selecting variants of, or substituents in, the organometallic cat- 
alysts discussed above. In the first place, one would choose compounds which are available or can be readily synthe- 
sized. 

[0045] Beyond this, the choice of the substituent groups can be used to control the solubility of the catalyst in water 
s or in detergent solutions. Yet again, especially where it is desired to avoid attacking dyes attached to solid surfaces 
(as opposed to dyes in solution), the substituents can control the affinity of the catalyst compound for the surface. 
Thus, strongly negatively charged substituted compounds, for instance the tetrasulfonated porphin, may be repelled 
by negatively charged stains or stained surfaces and are therefore most likely not to cause attack on fixed dyes, whereas 
cationic or zwitterionic compounds may be attracted to, or at least not repelled by such stained surfaces. 
10 [0046] When the bleaching catalyst is a metalloporphin metalloporphyrin, metal lophthalocyanine or haemin the 
amount in the composition should be from about 50 ppm to about 1 0,000 ppm, preferably from about 500 ppm to about 
2500 ppm. When the bleaching catalyst is peroxidase the amount should be from about 50 to 5000U per g (preferably 
about 100 to 2500U per g) of the composition. 

is Optional Ingredients 

[0047] The compositions herein can also contain a variety of other components which are useful in the employment 
of the compositions herein. 

[0048] In addition to water, which typically comprises from about 5% to 80% of the compositions, the liquid medium 
20 of the compositions can comprise other liquid materials such as solvents and hydrotopes, e.g., ethanol, propylene 
glycol, glycerin, ethyleneglycol monobutyl ether, etc. 

[0049] Inorganic detergency builders useful in the compositions herein include, but are not limited to, the alkali metal, 
ammonium and alkanolammonium salts of polyphosphates (exemplified by the tripolyphosphates, pyrophosphates, 
and glassy polymeric meta-phosphates), phosphonates, phytic acid, silicates, carbonates (including bicarbonates and 
25 sesquicarbonates), sulphates, and aluminosilicates (i.e., zeolites). Borate builders, as well as builders containing bo- 
rate-forming materials that can produce borate under detergent storage or wash conditions (hereinafter, collectively 
"borate builders"), can also be used. Preferably, non-borate builders are used in the compositions of the invention 
intended for use at wash conditions less than about 50°C, especially less than about 40°C. 

[0050] Examples of silicate builders are the alkali metal silicates, particularly those having a SiC^:Na 2 0 ratio in the 
30 range 1.6:1 to 3.2:1 and layered silicates, such as the layered sodium silicates described in U.S. Patent 4,664,839, 
issued May 12, 1987 to H. P. Rieck, incorporated herein by reference. 

[0051] Organic detergency builders preferred for the purposes of the present invention include a wide variety of 
polycarboxylate compounds. As used herein, "polycarboxylate" refers to compounds having a plurality of carboxylate 
groups, preferably at least two carboxylates. For example, citric acid is a useful organic builder. 
35 [0052] Polycarboxylate builders can generally be added to the composition in acid form, but can also be added in 
the form of a neutralized salt. When utilized in salt form, alkali metals, such as sodium, potassium, and lithium or 
alkanolammonium salts are preferred. 

[0053] Included among the polycarboxylate builders are a variety of categories of useful materials. One important 
category of polycarboxylate builders encompasses the ether polycarboxylates. A number of ether polycarboxylates 
40 have been disclosed for use as detergent builders. Examples of useful ether polycarboxylates include oxydisuccinate, 
as disclosed in Berg, U.S. Patent 3,128,287, issued April 7, 1965 and Lamberti et al., U.S. Patent 3,635,830, issued 
January 18, 1972, both of which are incorporated herein by reference. 

[0054] Organic polycarboxylate builders also include the various alkali metal, ammonium and substituted ammonium 
salts of polyacetic acids. Examples include the sodium, potassium, lithium, ammonium and substituted ammonium 

45 salts of ethylenediamine tetraacetic acid, and nitrilotriacetic acid. 

[0055] Detergency builders are useful for precipitating or chelating hardness ions (i.e., Ca 2+ and Mg 2+ ) in water used 
in formulating the compositions herein and in wash solutions made with the compositions. Typically, builders are used 
at levels of from about 1% to about 40%, preferably from about 5% to about 30% in the compositions herein. 
[0056] Hydrotrope salts such as alkali metal cumene and xylene sulfonates can be used, 

so [0057] pH adjustment agents such as alkali metal hydroxides and alkanolamines (e.g., ethanolamine) and organic 
and inorganic acids can be used to adjust the compositions to the pH desired. Preferably, the composition should be 
formulated so as to produce a pH of from about 7 to about 8.5 when diluted for use in laundering. 
[0058] Enzymes which attack soils and stains such as lipases, alkaline proteases and cellulases can be used, and 
enzyme stabilizers such as diethylaminoethanol can be used. 

55 [0059] Soil release polymers such as block copolymers of ethylene terephthalate with polyethylene oxide or poly- 
propylene oxide (see U.S. Pat. 3,959,230, Hayes, issued May 25, 1976) can be used in the present compositions at 
levels of from about 0.1% to about 2%. 

[0060] Materials which stabilize the bleaching catalyst, e.g., imidizole can be included in the compositions at levels 
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of from about 0.005 to about 5%. 

[0061] Materials which prevent deposition of organometallo bleaching catalysts onto fabrics can be used. These 
include polyvinylpyrrolidone, polyvinylalcohol and polyethylene glycol. 

[0062] Phenolic compounds such as sodium salt of phenol sulfonate can be used to accelerate the rate of dye bleach- 

s ing by the compositions herein. 

[0063] Other optional ingredients which can be present in the compositions herein include soil dispersing agents 
such as polyacrylic acid and polyaspartic acid and their salts (e.g., sodium or potassium salts) and tetraethyl- 
enepentaamine ethoxylate (15-18 E0 units). Optical brighteners, perfumes, and suds suppressants (e.g., fatty acids 
or silicones) can also be used. 

10 [0064] The invention will be illustrated by the following non-limiting example: 

EXAMPLE 1 

[0065] Experiments to demonstrate the present invention were performed using an aqueous liquid laundry detergent 
is having the following approximate composition: 



20 



NaC 14 . 15 (E0) 2 5 sulfate* 


10.0 


C 12 3 linear alkyl benzene sulfonate 


10.0 


C 1SM3 alkyl (E0 6 . 5 )H~ 


2.3 


Citric Acid 


3.3 


C 12 . 14 fatty acid 


2.8 


Propylene glycol 


7.4 


Ethanol 


2.5 


Ca formate 


0.1 


Na formate 


1.0 


Tetraethylenepentamine ethoxylate 


1.2 


Perfume/color/misc. 


0.9 


Water balance to 


100 



* ethoxytated alkyl sulfate 
** alkyl ethoxylate 

Experiment A 

(Peroxidase Bleaching Enzyme) 

[0066] A composition of the invention was prepared as follows: 15 grams of the liquid detergent were mixed with 
0.75 g glucose, 750U glucose oxidase, 3.75 mg CuS0 4 pentahydrate, 7500U peroxidase oxidation catalyst, and 0.075 
g phenolsulfonate bleaching accelerator. The composition thus contained 5% glucose, SOU glucose oxidase/g, 64 ppm 
Cu 2+ , 500U/g peroxidase and 0.5% phenolsulfonate. The peroxidase was coprinus peroxidase obtained from NOVO 
Nordisk, Bagsvaerd, Denmark. An activity unit of this peroxidase is defined as the amount of the enzyme which will 
catalyze the oxidation of 2 u.M of ABTS [2,2-azinobis (3 ethyl benzothiazoline-6-su If onate] consuming 1 u.M of H 2 0 2 
per minute at 30°C and pH 7. 

[0067] A comparable sample of the composition, without copper sulfate, was also prepared. These samples were 
stored at 27°C (80°F) in a constant temperature room. The stored samples were tested every week for 6 weeks for 
dye bleaching benefits in the wash solution. Dye bleaching was monitored by the following procedure: 

0.4 g of the stored detergent was added to 200 ml of 20 ppm polar blue dye solution at 35°C (95°F). Dye bleaching 
was monitored by observing the visible absorption of the dye using spectrophotometer. Results were compared with 
the control (sample stored without copper sulphate). The results are expressed in percent dye bleaching activity vs. a 
solution of freshly prepared detergent composition of the invention. 

[0068] The results in the table below demonstrate the benefit of Cu 2 * in a composition of the invention when perox- 
idase is the bleaching catalyst. In a similar test in which 38°C (100°F) storage was used, the Cu 2 * containing compo- 
sition was substantially less effective in maintaining dye bleaching performance than was the case in 27°C (80°F) 
storage. This is believed to be due to poorer stability of the peroxidase bleaching catalyst at the higher temperature. 
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Dye Bleaching (% Activity) 



Week 


Control (without Cu++) 


With Cu++ 


1 week 


9.3 


98.4 


2 weeks 


2.1 


97.0 


3 weeks 


0 


90.7 


4 weeks 


0 


87.2 


5 weeks 


0 


82.9 


6 weeks 


0 


73.5 



Experiment B 

(Iron Tetraphenyl Porphin Sulfonate Bleaching Catalyst) 

[0069] A composition of the invention was prepared as follows: 1 5 grams of the liquid detergent was mixed with 0.75 
g glucose, 750U glucose oxidase, 3.75 mg CuS0 4 pentahydrate and 0.019 g sodium salt of iron tetraphenyl porphin 
sulfonate. The composition thus contained 5% glucose, 50U/g glucose oxidase, 64 ppm Cu 2+ , 1260 ppm of the porphin 
catalyst. A comparable sample was prepared without copper sulfate. These samples were stored at 27° C (80° F) in a 
constant temperature room. The stored samples were tested after each week for 2 weeks for dye bleaching benefits 
in the wash solution. Dye bleaching was monitored by the following procedure: 

0.4 g of the stored detergent was added to 200 ml of 20 ppm polar blue dye solution at 35°C (95°F). Dye bleaching 
was monitored by observing the visible absorption of the dye using spectrophotometer. Results were compared with 
the control (sample stored without copper sulphate). The results are expressed in percent dye bleaching activity vs. a 
solution of freshly prepared composition of the invention. 

[0070] The results in the table below demonstrate the benefit of Cu 2+ , in a composition of the invention when using 
an iron porphin derivative as the bleaching catalyst. 



Dye Bleaching (% Activity) 


Week 


Control (without Cu++) 


With Cu++ 


1 week 

2 weeks 


7.3 
1.9 


97.4 
95.0 



Claims 

1 . A concentrated liquid detergent composition useful tor inhibiting dye transfer among fabrics laundered in a diluted 
solution thereof, said composition comprising: 

a) from about 1% to about 60% of an organic surfactant; 

b) from about 0.1% to about 20% glucose; 

c) from about 5U to about 5000U glucose oxidase per gram of composition; 

d) a water soluble source of a metal ion selected from the group consisting of Cu 2 *, Ag + and mixtures of said 
sources, in an amount sufficient to inhibit the production of hydrogen peroxide in the composition but which 
upon dilution of the composition for use, does not inhibit hydrogen peroxide production; and to provide in the 
composition from about 0,1 to about 100 ppm of Ag+ ions and/or about 20 to about 200 ppm of Cu 2 * ions; 

e) an effective amount of a bleaching catalyst capable of catalyzing the bleaching effect of hydrogen peroxide; 
and 

f) at least about 5% water. 

2. The composition of Claim 1 wherein the level of glucose is from about 1% to about 10%. 

3. The composition of Claim 2 wherein the level of glucose oxidase is from about 25U to about 500U per gram. 

4. The composition of Claim 3 wherein when the source of metal ion in component d) is a source of Cu 2 *, said source 
is present in an amount sufficient to provide from about 50 to about 100 ppm Cu 2 *. 



9 




EP 0 603 931 B1 



5. The composition of Claim 3 wherein when the source of metal ion in component d) is a source of Ag+, said source 
is present in an amount sufficient to provide from about 0.5 to about 5 ppm Ag+. 

6. The composition of any of Claims 1 through 5 wherein the bleaching catalyst, component e), is selected from the 
5 group consisting of: 

peroxidase enzymes, 

metal loporph ins and their water-soluble and water dispersible derivatives, 
metallo porphyrins and their water-soluble and water-dispersible derivatives, 
10 - metallophthalocyanine and its derivatives, and 
haemin. 

7. The composition of Claim 6 wherein the bleaching catalyst of component e) is a peroxidase enzyme. 
is 8. The composition of Claim 7 wherein the bleaching enzyme is coprinus peroxidase. 

9. The composition of Claim 6 wherein the bleaching catalyst is selected from the group consisting of: 

metalloporphins and their water-soluble and water dispersible derivatives, 
20 - metallo porphyrins and their water-soluble and water-dispersible derivatives, 

metallophthalocyanine and its derivatives, and 
haemin. 

10. The composition of Claim 9 wherein the bleaching catalyst is iron tetraphenyl porphin sulfonate. 

25 

Patentanspruche 

1. Konzentrierte flussige Waschmittelzusammensetzung, welche geeignet ist, die Farbstoffubertragung unter Texti- 
30 lien, welche in einer verdunnten Losung hiervon gewaschen werden, zu inhibieren, wobei die Zusammensetzung 

umfafit: 

a) etwa 1 bis etwa 60% eines organischen Tensids; 

b) etwa 0,1 bis etwa 20% Glucose; 

35 c) etwa 5U bis etwa 5000U Glucoseoxidase pro Gramm der Zusammensetzung; 

d) eine wasserlosliche Quelle eines Metallions, gewahlt aus der Cu 2 + Ag + und Mischungen dieser Quellen 
umfassenden Gruppe, in einer ausreichenden Menge, urn die Erzeugung von Wasserstoffperoxid in der Zu- 
sammensetzung zu inhibieren, welche jedoch bei Verdunnung der Zusammensetzung fur die Anwendung die 
Wasserstoffperoxiderzeugung nicht inhibiert; und urn in der Zusammensetzung etwa 0,1 bis etwa 100 ppm 

40 Ag + -lonen und/oder etwa 20 bis etwa 200 ppm Cu 2+ -lonen vorzusehen; 

e) eine wirksame Menge eines Bleichkatalysators, welcherfahig ist, die Bleichwirkung von Wasserstoffperoxid 
zu katalysieren; und 

f) mindestens etwa 5% Wasser. 

45 2. Zusammensetzung nach Anspruch 1, wobei der Anteil an Glucose etwa 1 bis etwa 10% betragt. 

3. Zusammensetzung nach Anspruch 2, wobei der Anteil an Glucoseoxidase etwa 25U bis etwa 500U pro Gramm 
betragt. 

so 4. Zusammensetzung nach Anspruch 3, wobei die Metallionenquelle in Komponente d) eine Cu^-Quelle ist, wobei 
die Quelle in einer ausreichenden Menge vorliegt, urn etwa 50 bis etwa 100 ppm Cu 2 * vorzusehen. 

5. Zusammensetzung nach Anspruch 3, wobei die Metallionenquelle in Komponente d) eine Ag* -Quelle ist, wobei 
die Quelle in einer ausreichenden Menge vorliegt, urn etwa 0,5 bis etwa 5 ppm Ag+ vorzusehen. 

55 

6. Zusammensetzung nach mindestens einem der Anspruche 1 bis 5, wobei der Bleichkatalysator, Komponente e), 
aus der Gruppe gewahlt ist, bestehend aus: 
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Peroxidaseenzymen, 

Metalloporphinen und deren wasserloslichen und wasserdispergierbaren Derivaten, 
Metailoporphyrinen und deren wasserloslichen und wasserdispergierbaren Derivaten, 

- Metallophthalocyanin und dessen Derivaten, und 
5 - Haemin. 

7. Zusammensetzung nach Anspruch 6, wobei der Bleichkatalysator der Komponente e) ein Peroxidaseenzym ist. 

8. Zusammensetzung nach Anspruch 7, wobei das Bleichenzym Coprinus-Peroxidase ist. 

10 

9. Zusammensetzung nach Anspruch 6, wobei der Bleichkatalysator aus der Gruppe gewahtt ist, bestehend aus: 

Metalloporphinen und deren wasserloslichen und wasserdispergierbaren Derivaten, 
Metailoporphyrinen und deren wasserloslichen und wasserdispergierbaren Derivaten, 
is - Metallophthalocyanin und dessen Derivaten, und 

Haemin. 

10. Zusammensetzung nach Anspruch 9, wobei der Bleichkatalysator Eisentetraphenylporphinsulfonat ist. 

20 

Revendications 

1. Composition detergente liquide concentre utile pour inhiber le transfert de teintures entre des tissus Iav6s dans 
une solution dilute de celle-ci, ladite composition comprenant: 

25 

a) d'environ 1% a environ 60% d'un tensioactif organique; 

b) d'environ 0,1% a environ 20% de glucose; 

c) d'environ 5 U a environ 5 000 U de glucose oxydase par gramme de composition; 

d) une source soluble dans I'eau d'un ion mStallique choisi dans le groupe constitue par Cu 2 * Ag* et des 
30 melanges desdites sources, en quantit6 suffisante pour inhiber la production de peroxyde d'hydrogdne dans 

la composition, mais qui, apr6s dilution de la composition a utiliser, n'inhibe pas la production de peroxyde 
d'hydrogdne; et pour apporter dans la composition d'environ 0.1 a environ 1 00 ppm d'ions Ag+ et/ou d'environ 
20 a environ 200 ppm d'ions Cu 2+ ; 

e) une quantity efficace d'un catalyseur de blanchiment capable de catalyser I'effet de blanchiment du peroxyde 
35 d'hydrogene; et 

f) au moins environ 5% d'eau. 

2. Composition selon la revendication 1 , dans laquelle la proportion de glucose est d'environ 1% a environ 10%. 

40 3. Composition selon la revendication 2, dans laquelle la proportion de glucose oxydase est d'environ 25 U a environ 
500 U par gramme. 

4. Composition selon la revendication 3, dans laquelle lorsque la source d'ions metalliques dans le constituant d) est 
une source de Cu 2+ , ladite source est presente en quantity suffisante pour foumir d'environ 50 a environ 1 00 ppm 

45 de Cu 2+ . 

5. Composition selon la revendication 3, dans laquelle lorsque la source d'ions metalliques dans le constituant d) est 
une source de Ag + , ladite source est pr6sente en quantity suffisante pour fournir d'environ 0,5 a environ ppm de 
Ag+. 

so 

6. Composition selon Tune quelconque des revendications 1 a 5, dans laquelle le catalyseur de blanchiment, le 
constituant e), est choisi dans le groupe constitue par: 

les enzymes peroxydase, 
55 - les melalloporphines et leurs derives solubles dans i'eau et dispersables dans I'eau, 

- les m6talloporphyrines et leurs derives solubles dans I'eau et dispersables dans I'eau, 
la metallophtalocyanine et ses d£riv6s, et 

Thymine. 
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7. Composition selon la revendication 6, dans laquelle le catalyseur de blanch iment, le constituant e), est une enzyme 
peroxydase. 

8. Composition selon la revendication 7, dans laquelle I'enzyme de blanch iment est la peroxydase de coprin. 

9. Composition selon la revendication 6, dans laquelle le catalyseur de blanchiment est choisi dans le groupe cons- 
titu6 par- 
ies mdtailoporphines et ieurs d£riv6s solubles dans I'eau et dtspersables dans I'eau, 

les mdtalloporphyrines et Ieurs d6riv6s solubles dans I'eau et dispersables dans I'eau, 

la m&allophtalocyanine et ses d6riv6s, et 

I'h6mine. 

10. Composition selon la revendication 9, dans laquelle le catalyseur de blanchiment est le t6traph6nyfporphinesul- 
fonate de fer. 
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